Augmented venous return: a model of left ventricular afterload reduction during the course of endotoxin shock.
Utilizing a canine model of endotoxin shock (E coli, 4 mg/kg, B6:026) the major determinants of cardiac output (preload, afterload, contractility, and heart rate) were simultaneously followed for 5 hr in four study groups: Group I: time-matched controls, Group II: endotoxin shock, Group III: endotoxin shock and femoral-femoral A-V shunt, and Group IV: A-V shunt control. Groups II and III demonstrated an initial, abrupt increase in total peripheral resistance (TPR), coronary vascular resistance (CVR), and pulmonary vascular resistance (PVR), and a decrease in cardiac output (CO), coronary flow (CF) and heart rate (HR) and stroke work (P less than 0.05). Group II then demonstrated a decrease in TPR, CVR, PVR with an increase in CO and CF but systemic arterial pressure did not return to control values. At approximately 3 hr, Group II developed a progressive increase in TPR, CVR, and PVR, and a decrease in CO, CF, and SW. Heart rate did not change. In contrast, at 3 hr Group III demonstrated no significant increase in TPR, CVR, or PVR, a progressive increase of CO and CF, and preservation of SW. It is hypothesized that endotoxin shock is characterized by an initial phase characterized by an increase in resistance and decrease in flow that is not affected by an augmented venous return. However, in the intermediate and latter stages of shock, there is a progressive increase in resistance and decrease in flow, increasing impedance to left ventricular ejection that results in an imbalance between myocardial oxygen supply and demand, contributing to the observed myocardial failure. An augmented venous return, by decreasing resistance (afterload) and increasing venous return (preload) preserves cardiac output and myocardial function and thus serves as a model of left ventricular afterload reduction during the course of endotoxin shock.